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The addition of external nanoparticles, mainly nano silica during the hydration of
cement is a field of investigation in high performance cements. The added particles
act as seeds and initiate early nucleation and subsequent growth of C-S-H gel.
Nucleation is triggered very early, before enough clinker grains are dissolved or in
other words, before the super saturation condition is attained. Hence, depending on
the amount of added seed, the morphology and the mechanical properties of the
product differ. Experimental studies in this area are less favored due to economic
reasons and simulation studies are rare in the literature. An earlier work by some of
the authors introduced a Monte Carlo model which dealt with the kinetics of the
hydration process at early ages. The colloidal model incorporated random
nucleation in the bulk, followed by an Avramian style layer by layer growth of 5nm
sized C-S-H particles. The model was based on a Random Sequential Addition
scheme and enabled a satisfactory rationalization of the early growth of C-S-H gel.
In the present study, we extend this model for the addition of extra seeds and for
different water to cement ratios.
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